Using an exceptionally rich dataset comprising over 1,800 primary schools and nearly 40,000 students from ten francophone Sub-Saharan African countries, this 
I. Introduction
In what is sometimes referred to as the 'feminization of education', the share of female teachers on all levels of education has been constantly rising across the globe. This share can be shown to be correlated to the level of economic development of a country. As of 2015, 44.9 percent of primary school teachers in Sub-Saharan Africa (SSA) are women, while this figure is 59.3 percent for all developing countries, and 84.5 percent for developed countries (UNESCO Institute for Statistics, 2017) . At early stages of development, due to a gender gap in educational investment that favors boys, the teaching profession is usually dominated by men (Kelleher et al., 2011) . As countries develop and incomes rise, the educational sector expands and girls are often able to close the gap. These two phenomena increase both the overall demand for teachers and the supply of qualified females. As a result, more women enter the teaching profession. At the same time, as the private sector expands, more lucrative occupations arise for educated males (compared to females) increasing their opportunity cost of teaching.
In fact, most advanced countries have witnessed two striking reversals in their educational systems since the 19 th century. Firstly, female teachers have surpassed male teachers and therefore teaching has become female dominated in both primary and secondary education (Drudy, 2008 , Kelleher et al., 2011 . Secondly, girls have surpassed boys in school enrollment, achievement, and graduation rates (Goldin et al., 2006; DiPrete and Buchmann, 2013) .
Developing countries are following similar pathways. As noted in the 2012 World Development Report, rapid progress has been made in narrowing down the educational gender gap in developing countries over the past two decades. Progress in female participation in education is mainly attributed to a rise in the returns to educational investment in girls, the removal of institutional constraints, and increasing household incomes (World Bank, 2012) . In Latin America, the gender gap in school attainment has been reversed starting from the birth cohort of 1967 (Duryea et al., 2007) . South Asia and the MENA region, the two regions with the highest gender gaps in schooling until the 1990s, have seen remarkable progress in narrowing down these gaps over the past two decades (Asadullah and Chaudhury, 2009 ). In contrast, in SubSaharan Africa, gender parity has been achieved in some countries, mainly those located in Southern and Eastern Africa, but not in others. In particular, Western and Central Africa remains a region that lacks behind in the empowerment of girls and women and thus deserves particular attention (UNDP, 2016) . According to Grant and Behrmann (2010) , this region featured the highest educational gender gap among all world regions during the 2000s. Moreover, its share of female teachers is significantly lower than the average share for Sub-Saharan Africa.
1 These global trends have sparked two lively public and academic debates: (1) the debate on the relative effectiveness of female vs. male teachers, and (2) the debate on whether the expansion of female teachers can account, in part, for the reversal of the educational gender gap.
While plenty of empirical evidence exists for advanced countries, only few studies have been carried out in developing countries so far.
As for the first debate, a growing number of studies has analyzed the relationship between teacher gender and student achievement recently. These studies differ strongly in the type of data used, their availability of control variables, and in their findings.
Some studies suggest that female teachers perform worse compared to their male colleagues, particularly in mathematics: Dee (2007) finds for US data that female teachers perform worse in math, but acknowledges that this could be due to the fact that they were assigned to lower-performing classes. Warwick and Jatoi (1994) find significant negative effects of female teachers on grade 4 and 5 students' math achievements for Pakistan. However, this early study might have been affected by the shortage of available control variables. Michaelowa and colleagues, in their studies of earlier PASEC data from the second half of the 1990s for five and eight francophone Sub-Saharan countries, respectively, find mixed results on teacher gender:
While Michaelowa (2001) finds that female teachers have a negative effect on fifth graders' combined math and French test score, Fehrler et al. (2009) finds moderate positive effects. One should note, however, that neither of the two studies particularly focuses on gender aspects.
Other studies find positive effects of female teachers on student achievements: Muralidharan and Shed (2016) , using panel data from Andhra Pradesh, find that female teachers are better in teaching girls than their male colleagues and no worse in teaching boys. Rawal and Kingdon (2010) show for primary schools in rural Uttar Pradesh and Bihar that female teachers outperform male teachers. Further evidence that female teachers perform better in India has been provided by Chudgar and Sankar (2008) , who find for five Indian states that being taught by a female is advantageous for language learning. Winters et al. (2013) , using panel data from Florida, find small positive effects of being assigned to a female teacher in middle and high school. Neugebauer et al. (2011) , in their study of grade 4 students in Germany, find that female teachers increase student achievement when the same teacher was kept during all four years.
Moreover, a study of student-teacher relationships using Dutch data finds that female teachers have better relationships with girls than their male colleagues and no worse relationship with boys (Spilt et al., 2012) .
As for the second debate, there is a popular belief that girls perform better under female teachers whereas boys show better outcomes under male teachers. This is sometimes referred to as the "same-gender teacher effect". In many advanced countries, this belief has led to calls to increase the low share of male teachers, particularly in primary schools (Skelton, 2002) . In the academic literature, usually two theoretical explanations for the same-gender teacher phenomenon have been proposed: role model effects and stereotyping.
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Findings from empirical studies that have analyzed the same-gender-teacher-nexus are mixed. Dee (2005 Dee ( , 2007 shows for US data that teachers have perceptions about student performance and engagement that are often biased towards their own sex, race, and ethnicity. He finds that student assignment to a same-gender teacher significantly improves the achievement of both girls and boys as well as teacher perceptions. Same-gender effects on student performance have also been found to be significant in the case of India by Rawal and Kingdon (2010) and Muralidharan and Sheth (2016) . However, rather limited effects of same-gender teachers have been found in some other, often more advanced countries (Holmlund and Sund, 2008; Cho, 2012; Spilt et al., 2012) . Finally, a number of studies from the Netherlands, the US, and Germany have found no evidence that would support the existence of same-gender teacher effects (Neugebauer et al., 2011; Winters et al, 2013; de Zeeuw et al., 2014; Antecol et al., 2015; Coenen and Van Claveren, 2016) .
First, it is believed that same-gender teachers can act as role models, enhancing students' motivation and learning outcomes. Second, teachers play an important role in creating a classroom environment that either fosters gender equality or discrimination. Studies show that traditional academic gender stereotypes such as "males are good at math and females are good at reading" can lead to female anxiety towards math and to biased evaluation of teachers (Beilock et al., 2010; Gunderson et al., 2012) .
As for Sub-Saharan Africa, to the best of the authors knowledge, only one earlier study has examined effects of teacher gender on student achievement. Kuecken and Valfort (2012) This article's main objective is to study the relationship between teacher gender, student gender, and student achievement using the exceptionally rich data provided by the "Program on the Analysis of Education Systems" (PASEC) for ten francophone countries in Western and Central Africa. Our study's main objective can be subdivided as follows: (1) to identify the effect of teacher gender on primary education outcomes; (2) to examine the interaction between student gender and teacher gender and its impact on student achievement and subject appreciation; and (3) to provide updated evidence for educational gender gaps and the role of stereotyping for Western and Central Africa using most recent data.
This article contributes to the existing literature in the following ways: First, to the best of the authors' knowledge, this is the first article to take a gendered view on school achievement in Western and Central Africa. Second, this article contributes to the literature on the same-gender teacher effect, a literature which so far lacks evidence from developing countries. Third, it further contributes to the debate on the relative effectiveness of female versus male teachers and can potentially provide valuable policy recommendations for PASEC member countries. Fourth, in contrast to many existing studies that focus only on a single country, this article, by drawing on PASEC data spanning ten Sub-Saharan African countries, is one of the largest gendereducation studies carried out to date. PASEC 2014 data represents the most up-to-date and comprehensive survey on educational quality in the SSA region. Therefore, this study helps to update our understanding of educational gender gaps and the determinants of educational quality in Africa. Lastly, this study applies a state-of-the-art estimation approach by using a two-level random intercept model.
The remainder of this article is organized as follows. Section II introduces the reader to the empirical strategy used to identify student-teacher gender effects and interactions. Section III presents the PASEC dataset and descriptive statistics by teacher gender and student gender.
Results and extensions to the main analysis are then presented in section IV. Section V concludes the study by summarizing its findings and discussing relevant policy implications.
II. Gender effects and student achievement -empirical strategy
A simple empirical strategy to model student achievement is an OLS model that accounts for clustering of standard errors by school (Neugebauer et al., 2011; Kuecken and Valfort, 2012 ).
The achievement of student i in school j, denoted as and measured by the student's reading or math test score, can be modeled as follows:
In equation (1), _ is a dummy variable that takes the value "1" if student i in school j is female. Analogously, _ denotes whether the teacher of the students sampled from school j is female.
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The interaction term _ will be key for our research question. It will allow us to isolate the effect of a same-gender teacher on school performance.
The richness of PASEC data allows including a broad set of control variables: is a vector of student characteristics including information on age, pre-school education, grade repetition, family literacy, language spoken at home, and availability of books at home. is a vector of variables related to teacher/ class/ school background.
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Teacher background includes education, training, experience, job status, net monthly salary, existence of other job, absence record, whether teacher met with parents and other colleagues, whether teacher uses local language or French in class. Class background includes the availability of French and mathematics textbooks, whether students are allowed to take these textbooks home, a teacher resources index, class size, and class hours. School characteristics included are school size, whether the school is private or public, whether it is located in urban or rural area, gender of school principal, average teacher absence rate, access to electricity, and an overall school infrastructure index. Vector represents a vector of country dummies accounting for the country in which school j is located.
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For OLS results to be unbiased and efficient, the error term needs to be well-behaved.
Traditional OLS estimation would falsely treat students as independent observations. However, given the usual sample design in educational data, student performance is likely to be correlated across individuals from the same school. Thus, failing to account for hierarchical structures and the clustering involved can bias standard errors downwards, leading to incorrect inference.
Fortunately, there are ways to solve this problem. A first, simple way is to estimate equation (1) with OLS using standard errors that account for clustering at the school level (Neugebauer et al., 2011; Kuecken and Valfort, 2012) . While this is a straightforward strategy to correct standard errors, it cannot account for potential bias on slope parameters caused by unobservable school heterogeneity. A second option would be to add school fixed effects to the model as done e.g. by Dee (2007) and Antecol et al. (2015) . However, particularly for very large datasets such as PASEC data, this would require adding approximately 1,800 dummies to the model which is both computation-intensive and leads to a substantial reduction in the degrees of freedom. A third option is to use a multilevel model approach as done by Warwick and Jatoi (1994) , Michaelowa (2001) and Fehrler et al. (2009) . Multilevel models recognize data hierarchies directly by allowing for residual components at each level of hierarchy. In our case a two-level random intercept model can be specified in which students are the first level (main unit of analysis) and schools are the second level. The error term would then be split up into a betweenschool component (variance of school-level component) and a within-school component (variance of student-level component). This model has advantages over the earlier two options.
First, accounting for unobservable school characteristics in the random error component, each school is assigned an individual intercept which should improve the accuracy with which all other (slope) parameters are estimated. Second, compared to an OLS model with school fixed effects, the multilevel model has the advantage that it saves substantial degrees of freedom and thus improves the estimation. Third, beyond providing a more efficient estimation strategy for PASEC data, the two-level random intercept model can also help the researcher in answering additional research questions. The model allows to identify the relative contribution of schoolrelated factors to the total variation in student performance after controlling for a set of included control variables.
Therefore, given the structure of PASEC data, we specify a two-level random intercept model as follows below
In equation (2), the error term has been partitioned into a school-level component, , and a student-level component, . Both are random components that follow a normal distribution.
Note that this model is called the "random intercept model" because for each school the intercept is now ( 0 + ), which includes a fixed and a random part. The model in equation (2) can be estimated using maximum likelihood estimation.
Non-random assignment of students to teachers based on unobservable characteristics can present a problem for the identification of teacher value-added estimates. If better-performing students were more likely to be assigned to teachers of a particular gender, this might bias the coefficients of 2 in equation (2).
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Since PASEC data is cross-sectional and only observes one class and one teacher for each grade and school, unfortunately it is not possible to directly address this issue in our estimation strategy. While this could pose a potential challenge to the estimation of 2 , we are confident that our model remains valid for the following two reasons.
First, given the exceptionally rich nature of PASEC data, the likelihood of a potential bias caused by unobservable factors can be minimized by controlling for a broad set of observables in the estimation. Indeed, besides teacher, classroom, and school characteristics, we are able to account for a broad set of observable student characteristics, including student's age, gender, and educational background (preschool, grade repetition), family educational background (literacy of family members, language spoken at home, availability of books at home) and student's degree of involvement in labor activities. Second, past evidence suggests that female teachers tend to be assigned to classes with lower-achieving students compared to their male colleagues (Dee, 2007; Kalogridis et al., 2013) . If this holds true also for PASEC countries and we were to find a positive, significant coefficient of ̂2 , then our results can be regarded as lower bounds of the (positive) effect of female teachers on student achievement. In fact, within the schools of our sample we see certain evidence that women tend to be assigned to lower-level classes within the same schools: While 46 percent of students in grade 2 are assigned to female teachers, this figure is much lower (23 percent) for students in grade 6.
III. Data and Descriptive Statistics III.1 PASEC data
The data . Across these ten countries, almost 40,000 primary school students were surveyed in over 1,800 schools (8,682 grade 2 students and 31,213 grade 6 students). PASEC data offers a high level of comparability and standardization.
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The assessments given in the study tested students' numeracy and literacy skills with standardized procedures and instruments in the country's official language(s) of instruction.
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For grade 2 students, tests were administered face-to-face with students answering questions orally with very short answers. In case of grade 6 students, "pencil and paper" tests were administered collectively in each class.
Test scores were reported for two subjects, reading and math. In addition, detailed information was collected on a variety of student, teacher, classroom, and school characteristics. Tests and questionnaires are standardized across all participating countries, so as to ensure highest comparability. 
III.2 Overall sample summary statistics

III.3 Descriptive statistics by student-teacher gender combination
For the purpose of this paper, it is advantageous to investigate summary statistics by teacherstudent gender allocation. Tables 1 and 2 present the PASEC data grouped into four sub-samples according to the four possible gender combinations. Table 1 explores summary statistics for grade 2 students. In terms of student achievements in both reading and math, students that are taught by female teachers outperform those taught by male teachers. When taught by a male teacher, the average reading (math) score is 487 (488), which compares to 516 (515) when taught by a female teacher. Part of this gender gap in teacher performance can be explained by the fact that women are more likely to teach in urban areas which are more affluent, have more educated people, and provide better education infrastructure. In fact, the share of female teachers that teaches in urban schools (47 percent) is almost twice as high as the corresponding share for male teachers (25 percent). Interestingly, and in line with the same-gender teacher effect, girls seem to benefit more from a female teacher than boys. When taught by a woman, girls score on average 31 (30) points higher in reading (math), which is higher than the boys' increase of 27 points in reading and 24 points in math.
[ Table 1 about here]
[ Table 2 about here]
A similar breakdown of summary statistics for grade 6 students can be found in Table 2 .
Students taught by females outperform those taught by males. The average achievement gap between students taught by females and those taught by males was 26 points in reading and 50 points in math. However, for grade 6 students the explanation is not as straightforward as for grade 2 students because the gender gap in urban school affiliation of teachers is much smaller now: 36 percent of males and 33 percent of females teach in urban schools. There are, instead, a few other apparent differences between classes taught by males and females. First, the likelihood that the school principal is a female is 5-times higher when the teacher is a woman. Having a female principal and the share of female teachers in a school are two factors that seem to reinforce each other. Second, women are more likely to teach in public schools, and consequently less likely to teach in private and community schools. This might also explain why the schools that female teachers work at are less likely to be electrified. Third, women teach larger classes but are less likely to teach multi-grade classes. Table 2 further presents estimates for students' appreciation of math and reading. Surprisingly, while students score much higher when taught by a female compared to a male teacher, their appreciation of the subject only slightly rises in case of reading, and actually falls in case of math when taught by a woman.
III.4 Teacher perceptions and actual performance of boys vs. girls
As described recently by Gunderson et al. (2012) , teachers play a key role in transmitting gender-related attitudes towards particular school subjects. Along with parents, teachers are the ones that determine to what extent traditional academic stereotypes such as "males are good at math and females are good at reading" are passed on to future generations. Table 3 provides stereotype-related information from PASEC surveys. For our grade 6 sample, it compares teachers' perceptions of the average relative performance of girls vs. boys in their own class with those two groups' actual relative test scores. The statistics help provide a better understanding of the underlying drivers of gendered school performance and the role of stereotyping.
[ Table 3 about here] First, Table 3 reaffirms the point made in the interpretation of Tables 1 and 2 that the same-gender teacher effect matters. When classes were taught by male teachers, boys on average outperformed girls in math tests in 65 percent of cases and in reading tests in 57 percent of cases.
In contrast, when classes were taught by female teachers, the reverse was true; girls outperformed boys in 59 percent of cases in math and 58 percent of cases in reading.
Interestingly, however, teacher perception about sex-specific student performance differs substantially from actual performance of girls vs. boys. Boys are perceived a lot better in math than girls by both male and female teachers. This stands in stark contrast in to boys' actual math performance relative to girls in classes with female teachers. In case of reading, male teachers perceive boys slightly better than girls. In contrast, female teachers perceive girls substantially better than boys. This clear lack of congruency between actual and perceived performance of boys versus girls is a clear sign of profound stereotyping that continues to be deeply rooted within Sub-Saharan African educational systems. Table 4 presents the results of estimating the determinants of reading and math test scores for grade 2 students as modeled in equation (2). The maximum sample size comprises 8,657 students in 931 schools across the ten PASEC countries. All models account for country-level fixed effects and school-level random effects (random intercept). Columns (1) and (4) suggest that, after controlling for country and school effects, female gender of student is negatively and statistically significantly related to reading and math performance. Not surprisingly, the gender performance gap is higher in math than in reading. In addition, the models suggest that female teachers have a significant positive effect on learning outcomes. Findings also suggest that student performance strongly varies by country and school.
IV. Estimation results
IV.1 Grade 2 students
[ Table 4 about here]
In columns (2) and (5), controls for student characteristics, teacher characteristics, class and school characteristics have been added to the model. Interestingly, adding all these controls does not affect the student gender performance gap, which has roughly kept its size. In contrast, the teacher gender performance gap has now shrunk to about one third of its initial effect in columns (1) and (4). Nevertheless, it is still positive and statistically significant implying that female teachers improve educational outcomes.
The same-gender teacher effect (samegender_female) is added to the models in columns (3) and (6). It is positive and significant indicating that same-gender teacher does play a role for grade 2 students in PASEC countries. Coefficients suggest that having a female teacher increases reading test scores by 16.1 points for girls ( 2 + 3 ) and 6.1 points for boys ( 2 ), while math test scores increase by 18.1 points for girls and 9.6 points for boys.
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A number of further control variables can account for differences in test scores: As for student characteristics, age, schooling history, and family background are significant predictors of educational outcomes. Among class characteristics, significant factors include multi-grade class status, teacher resources, and whether students are permitted to take home textbooks. In addition, many school characteristics are important predictors of student performance. Students, on average, perform better in urban schools, in private schools, and in schools with access to electricity. In line with earlier research for Sub-Saharan Africa (Fehrler et al., 2009 ), most teacher characteristics play no role in grade 2 student learning outcomes. The only significant teacher variables besides teacher gender are teacher salary and whether the teacher uses the local language instead of French in class.
We can check for the suitability of our hierarchical model by examining the variance structure of our data presented at the bottom of Table 4 . In the reduced models of columns (1) and (4) that control for country and gender effects only, it becomes clear that much of the remaining variance is on the school level ( 2 ). The LR test confirms that the model performs better than a simple linear model. When adding a broad set of variables that account for teacher and school characteristics in models (2), (3), (5) and (6), the remaining variance of the schoollevel error component falls, but is still substantial, indicating differences in school productivity that are largely unobservable.
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IV.2 Grade 6 students
Results for grade 6 students are presented in Table 5 . The sample for these older students is significantly larger than that for younger students examined above. It comprises 31,188 girls and boys in 1,806 schools. In contrast to the sample of young primary school students used in the previous section, 6 th [ Table 5 about here]
graders have been exposed to their particular learning environment for four more years and thus should show rather long-run effects of learning. Columns (1) and (4) again present the reduced specification only controlling for country fixed effects, school random effects, and student and teacher gender. In line with the results from grade 2 students, we see that on average male students perform better in both subjects and that being taught by female teachers increases learning outcomes. Effects are highly statistically significant, yet somewhat lower in magnitudes compared to the younger sample. When adding student, teacher, class, and school control variables in columns (2) and (5), both student and teacher gender effects remain roughly unchanged.
The same-gender teacher effect is added to the models in columns (3) and (6), and it is again positive and highly statistically significant, as in the younger sample. The coefficients indicate that having a female teacher increases reading test scores by 26.2 points for girls and by 16.6 points for boys, while math test scores increase by 29.9 points for girls and 6.8 points for boys.
Again, numerous significant predictors of student performance have been identified among student, teacher, class and school characteristics. Most of the control variable effects are in line with the findings from Table 4 . Some new, additional effects have emerged. New, significant predictors of student achievement now include teacher's absence rate, teacher's general education level, as well as the number of students sharing a textbook. In addition, students perform slightly better if the school has a female principal. In contrast to grade 2 students, grade 6 students have been additionally asked to indicate their involvement in child labor activities. Estimation results show that the more a child is involved in farming, businessrelated activities, or in other physical labor, the lower it scores on math and reading tests.
IV.3 Students' appreciation of reading and mathematics
Good teachers can help students to develop an intrinsic motivation for a particular subject.
Teacher gender might play an important role here since male teachers might be more likely to stick to traditional believes that math is a rather "male" subject. Moreover, if the appreciation of a subject is correlated with student achievement, higher achievement under a female teacher would also increase students' appreciation of the subject. Table 6 explores the determinants of students' appreciation of reading and math. Sixth graders were asked to indicate how much they agree to the statements 'I like reading.' and 'I like mathematics.' Students were given four response categories to choose from and we arranged them on a scale from 1 to 4 (4= 'completely agree'; 3= 'agree'; 2= 'disagree'; 1= 'completely disagree'). These variables are referred to as 'likeread' and 'likemath'.
[ Table 6 about here]
The determinants of students' appreciation of reading and math are presented in Table 6 .
Appreciation of reading is positively related to family educational background. Literacy of other family members, the extent to which French is spoken at home, and the availability of books at home all increase a student's affinity for reading. So does also the possibility of taking home reading textbooks and being enrolled in a private school. In contrast, being involved in child labor activities reduces students' reading appreciation.
In line with the results for reading, math appreciation is also strongly related to family educational background and the possibility to take home math textbooks.
As in earlier regressions, our particular interest lies in gender effects. Findings indicate that girls, compared to their male schoolmates, are less likely to enjoy reading and math when taught by male teachers. However, these gender gaps in subject appreciation reverse when students are taught by a female teacher. This finding is in line with earlier results and adds to the evidence that same-gender effects matter for educational outcomes in Western and Central Africa.
V. Concluding remarks
This article analyzed the relationship between teacher gender, student gender, and student achievement in mathematics and reading in Western and Central Africa, a region lagging behind global trends in educational gender equality. Drawing on one of the largest education assessment programs ever carried out in developing countries, and using a multilevel model to account for clustering within schools, we studied effects of student-teacher gender allocations separately for 2 nd and 6 th In many Sub-Saharan countries, in particular in Western and Central Africa, large gender gaps remain in the access to the teaching profession. In addition, female students continue to lack behind male students in learning achievement. Our results provide direct implications for policy makers to increase gender equality and the quality of primary education. In particular, our findings suggest that hiring more female teachers in the region can contribute to a reduction in educational gender gaps without hurting boys.
graders. Our findings indicate that being taught by a female teacher boosts academic achievements of all students, but particularly that of girls. The finding that girls benefit more from having a female teacher compared to boys suggests that same-gender effects play an important role in understanding gender gaps in education in Sub-Saharan Africa. In addition, we find that students' subject appreciation rises when taught by a same-gender teacher. Finally, our results suggest that traditional academic gender stereotypes continue to play an important role in the region. We find that teachers' perceptions of the relative performance of girls vs. boys stands in stark contrast to the actual relative performance of these two groups. In particular, boys' math performance is largely overestimated.
1 Table A1 in the appendix shows the shares of female teachers among all teachers by country and region. The ten Western and Central African countries included in the table are those that form part of the PASEC data used in this study.
2 A third, less well understood channel is sexual harassment and gender-based violence which has been observed within African primary schools in some studies (Dunne et al., 2006; Devers et al., 2012) .
3 Since only one class per school has been sampled, all students from the same school have the same teacher. In addition, primary school students in our data are taught by only one teacher, thus we need to control for only one teacher's gender. 4 PASEC collects data only from one class (for each grade 2 and 6) per school. Each class is taught by one teacher.
5 A detailed description of all variables is provided in Table A2 in the appendix. 6 Note that one could have also thought about setting up a three-level model using the country as the third level.
However, as there are only 10 countries in our dataset, this might lead to inconsistent estimates for the country-level variance component.
7 Besides its potential effect on β � 2 , which we expect to be limited, it should be noted that it is much less plausible that non-random assignment could also bias β � 3 , the 'same-gender teacher' estimate. 8 In spite of different historical, political and economic backgrounds, the 10 countries have allocated a considerable share of their public expenditure on education to primary education, and also have a similar education system, which follows the French pattern very closely. In addition, all countries except for Burundi share the CFA-Franc as their currency, which is pegged to the Euro (EUR 1 = CFA 655.957).
9 On the first stage, schools were selected according to a systematic procedure. Strata were built from the official country list of schools that have students enrolled at the targeted grades. As stratification variables the following variables were used: regions or districts (varies by country), type of schools, geographical location (urban/rural). In each stratum, schools are sampled using Systematic Probability Proportional to Size (PPS) sampling. Per country, the standard sample size is 180 schools for grade 6 and 90 schools for grade 2. On the second stage, one classroom at the targeted grade was selected in the sampled schools using simple random sampling. On the third stage, 20 students in grade 6 and 10 students in grade 2 were selected in each sampled classroom using simple random sampling. If a classroom had 20 students or less in grade 6 and 10 students or less in grade 2, all students were selected.
10 All countries except Burundi used French; in Burundi, the language of the test was Kirundi.
11 For girls, the effect of having a female teacher is ( 2 + 3 ), while for boys the effect of a female teacher is ( 2 ).
See Table A3 in the appendix for a full classification of gender effects.
12 Although we are convinced that the multilevel model performs better than an OLS model that accounts for clustering on the school level, we ran the latter as a robustness check since it has been used in some of the earlier literature. OLS estimates are very similar to the ones obtained in our multilevel regressions. Results are not displayed here but can be obtained from the authors upon request. Notes: Numbers present the share of classes in which a particular gender actually performed better or is perceived by the teacher to perform better. Actual performance is based on test scores comparing girls and boys in the same class. Perceptions are based on teacher's subjective view. "Girls performed better" and "boys performed better" don't add up to one because the third category "no difference" is not reported. Number of schools in brackets. 
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